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Table 2
Stance & single support time ASI for individuals with no OA and unilateral knee OA
N ASIstance time ASIsingle support time
Mean SD Mean SD
KL¼0 476 1.755 1.443 2.997 2.318
KL¼1 166 1.524 1.287 2.397 2.087
KL¼2 82 2.040 1.556 3.654 2.706
KL¼3 110 2.040 1.805 3.422 2.895
KL¼4 67 2.955 2.265 5.004 3.629
Total 901 1.862 1.585 3.147 5.048
Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S247R. Mootanah y,z, H.J. Hillstrom z,y, K.D. Gross x, J. Niu k, M.C. Nevitt {, C.E.
Lewis #, J. Torner yy, J. Hietpas {, D. Felson k. yAnglia Ruskin Univ.,
Chelmsford, United Kingdom; zHosp. for Special Surgery, New York, NY,
USA; xMassachusetts Gen. Hosp. Inst. of Hlth. Professions, Boston, MA,
USA; kBoston Univ. Sch. of Med., Boston, MA, USA; {Univ. of California,
San Francisco, CA, USA; #University of Alabama Hosp., Birmingham, AL,
USA; yy The Univ. of Iowa, Iowa, IA, USA
Purpose: In individuals with knee osteoarthritis (OA) gait asymmetry
can ofﬂoad the affected limb. Our previous study showed that stance
time and single support time asymmetry indices (ASI) were signiﬁ-
cantly different across groups with no knee OA, unilateral knee OA, and
radiographic knee OA without pain. The aims of this cross-sectional
analysis were to determine: (1) if stance and single support times were
decreased in the involved limb of participants with unilateral knee OA,
(2) how much of the variance in stance and single support ASI was
explained by radiographic OA or pain severity, and 3) if ASI was
different across Kellgren Lawrence (KL) grades of radiographic severity.
Methods: The Multicenter Osteoarthritis Study (MOST) consists of
a cohort of older adults with or at risk of knee OA. We focused on those
with unilateral knee OA (deﬁned as present when individuals had both
frequent pain and radiographic OA (KL 2) in only one knee) and those
with no OA (deﬁned as KL2 and no pain bilaterally). Knee pain was
deﬁned as ‘pain, aching, or stiffness onmost days in the past month’. ASI
was deﬁned as: [2j(XR-XL)j/(XR+XL)] x 100, where XR and XL are the right
and left parameters of stance time or single support time.
Covariates included age, sex, BMI, and walking speed. Participants with
missing data at the 60month visit or with total joint replacements were
excluded. Stance and single support times were captured using a GAI-
TRite (Havertown, PA, USA) instrumented walkway and averaged over 5
walking trials to obtain unbiased means. To address Aim 1, a repeated
measures ANOVAwas conducted between the involved and uninvolved
limbs in participants with unilateral OA. For Aim 2, a stepwise regres-
sion analysis was conducted (p<0.05 to enter and p>0.1 to remove),
using the knee KL score and knee speciﬁc Visual Analogue Scale (VAS)
pain score as independent variables with ASIstance time and ASIsingle
support time as the dependent variables. For Aim 3, an ANCOVA was
employed to test if ASIstance time and ASIsingle support time were different
across KL grades 1-4 in individuals with unilateral knee OA.
Results: This study included 901 individuals: 664 with no OA and
237with unilateral knee OA. In Aim 1, stance and single support times
were signiﬁcantly shorter for the involved lower limb (p¼0.000) in
individuals with unilateral knee OA (Table1). For Aim 2, both radio-
graphic OA (ROA) and pain severity predicted ASIstance time (p¼0.008)
and ASIsingle support time (p¼0.034), but the variance in stance and single
support ASI that was explained by ROA and pain severity was only 3.4%
and 2.0%, respectively. In Aim 3, Table 2 shows that ASIstance time
(p¼0.000) and ASIsingle support time (p¼0.000) were greater for higher KL
scores. While ASIsingle support time increased with KL grade from KL 0 to 4,
there were no increases from KL0 to KL1 or from KL2 to KL3. These
ﬁndings were unchanged by covariates.
Conclusion: Shorter stance and single support times were found in the
involved limb of individuals with unilateral knee OA. This supports the
clinical observation that unilateral knee OA patients often limp and
reduce time spent in stance and single support on the involved knee.
Both radiographic and pain severity were signiﬁcantly related to stance
and single support time ASI. However, radiographic and VAS pain levels
only explained 2-3.4% of the variances in these parameters. This implies
that, once a threshold of pain or radiographic severity was exceeded,
asymmetry in stance and single support ensued. Greater asymmetry
was observed in those with high KL grades.
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Stance and single support times between involved and uninvolved unilateral knee
OA limbs
Unilateral knee OA Involved Uninvolved Involved vs.
Uninvolved
N¼237 Mean SD Mean SD P-Values
Stance Time (s) 0.710 0.064 0.716 0.067 0.000
Single Support Time (s) 0.416 0.039 0.421 0.039 0.000469
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Purpose: Body mass index (BMI) is an important risk factor for osteo-
arthritis (OA), however the underlying causal pathways are unclear.
Earlier studies showed an association of diabetes mellitus and OA,
suggesting involvement of the glucose metabolism. Furthermore in OA
the process of non-enzymatic glycation has been described, ultimately
leading to advanced glycation end products (AGEs), which have been
linked to cartilage damage.
Thereforewe investigated whether the association of BMI and OA in the
hands, being non-weight bearing joints, can be explained by serum
glucose or insulin concentrations. Furthermore, we investigated
whether HbA1c, being an early stage glycation product, was associated
with hand OA.
Methods: Data from participants of the NEO (Netherlands Epidemi-
ology of Obesity) study, a population-based cohort of men and women
aged 45-65 years with an oversampling of individuals with a BMI  27
kg/m2, were used. Individuals using glucose lowering medication were
excluded. BMI was assessed bymeasured weight in kg and length in cm.
Fat mass was assessed in kg using bioelectrical impedance analysis.
Serum concentrations of glucose (mmol/L), HbA1c (%) and insulin (mU/
L) were measured after an overnight fast and the revised HOMA-IR
(measure of insulin resistance) was calculated.
Hand OA was deﬁned using the criteria of the American College of
Rheumatology; pain was measured using a standardized questionnaire
and physical examination of the hands was performed by trained
research nurses.
Odds ratios (OR) with 95% conﬁdence intervals (CI) were calculated to
associate BMI, serum glucose, HbA1c, insulin and HOMA-IR with hand
OA using logistic regression analyses per standard deviation, stratiﬁed
for sex and adjusted for age.
Results: After exclusion of participants using glucose lowering medi-
cation (n¼304), data from 4980 participants were analyzed, including
834 individuals with a BMI < 27 kg/m2. Mean age was 56  6 years and
43% was female. Mean BMI of the total study population was 30.4  4.7
kg/m2, mean serum glucose was 5.62  0.80 mmol/L, mean HbA1c 5.40
 0.39 %, mean insulin 8.15  8.98 mU/L and mean HOMA-IR 1.07 
0.97. Hand OA was present in 7% of men and 19% of women.
BMI was associated with hand OA in both men, OR 1.19 (95% CI 1.03-
1.38), and women, OR 1.11 (95% CI 1.01-1.23). Serum glucose and insulin
concentrations were associated with hand OA only in men, OR 1.22 (95%
CI 1.08-1.37) and OR 1.12 (95% CI 1.003-1.25), respectively. In accor-
dance, a positive association between the HOMA-IR and hand OA was
seen in men as well.
Next, we assessed the association of HbA1c with hand OA to investigate
whether the process of glycation could be involved. HbA1c showed an
OR of 1.17 (95% CI 1.04-1.31) for hand OA in men. Remarkably, HbA1c
was also associated with hand OA inwomen; OR 1.12 (95% CI 1.02-1.23).
The associations of glucose, HbA1c and HOMA-IR with hand OA
remained signiﬁcant after adjustment for fat mass.
Conclusions: BMI was associated with clinical hand OA in both men
and women. In men, serum glucose and insulin concentrations were
associated with hand OA. HbA1c was associated with hand OA in both
sexes, independent of fat mass, suggesting involvement of non-enzy-
matic glycation in the development of hand OA. Glycation can be pre-
vented by strict glucose control, making this a putative intervention for
hand OA care.
